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CHEMISTRY APPLIED TO AGRICULTURE. 

Manures and the Principles of Manuring. By C. M. 

Aikman, B.Sc., F.R.S.E, Pp. xxx., 592. (Edinburgh 
and London : W. Blackwood and Sons, 1894.) 

T was rather more than fifty years ago, in the year 
1S40, that Liebig presented to the British Association 
his classical report on “ Organic Chemistry in its Ap¬ 
plications to Agriculture and Physiology.” In this, 
among many bold and startling statements, we find such 
sentences as the following :—“ As there is no profession 
which can be compared in importance with that of 
agriculture, so there is none in which the application of 
correct principle would be productive of more beneficial 
effects. Hence it appears quite unaccountable that we 
may vainly seek for a single leading principle relative to 
this subject in all the writings of agriculture and of 
vegetable physiologists.” “ Also, when we inquire in 
what manner manure acts, we are answered by the most 
intelligent men that its action is covered by the veil of 
Isis ; and when we further demand what this means, we 
discover merely that the excrements of man and animals 
are supposed to contain an incomprehensible something 
which assists in the nutrition of plants and increases 
their size. This opinion is embraced without even an 
attempt being made to discover the component parts of 
manure, or to become acquainted with its nature.” In 
this, as in other of Liebig’s statements, there was much 
exaggeration. Sir Humphrey Davy, De Saussure, and 
other labourers in the field of scientific agriculture had 
not lived in vain. Liebig’s writings, however, were pro¬ 
ductive of much good, and stirred up a great deal of 
interest in agricultural chemistry which led to many im¬ 
portant results. Within a year or two before the date 
mentioned and five or six years after, not only were most 
of the more important artificial manures, now extensively 
used, brought into notice and experimented with, but 
several important writings on manures and manuring 
were published. Suffice it to say that to this epoch is 
due the introduction of guano, of nitrate of soda, and of 
sulphate of ammonia as manures ; and that Mr. Lawes 
(now Sir John Bennelt Lawes) took out his patent for the 
manufacture of superphosphate in 1842; now nearly a 
milfion tons of this manure are made annually in this 
country alone. Two or three important manures, such 
as the potash salts of Stassfurt and Thomas’ basic slag, 
are of later introduction. To illustrate the attention then 
given to the subject of manures and manuring generally, 
and to these new manures in particular, we may note 
that the second volume of the Journal of the Royal 
Agricultural Society of England , published in 1841, 
contains a paper by the Sibthorpian Professor of Rural 
Economy at Oxford, Dr. Charles Daubeney, “ On the 
scientific principles by which the application of manures 
ought to be regulated,” including results of many ex¬ 
periments; also an article by Prof. J. F. W. Johnston, 
" On Guano,” and the results of experiments by numerous 
agriculturists with nitrate of soda, saltpetre, bones, and 
gypsum. 

Within a very few years of this date Prof. Johnston 
published his Lectures, and Cuthbert W. Johnson pub¬ 
lished a very useful and interesting book “ On the Fer¬ 
tilisers.” It is almost needless to remark that the im- 
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mortal experiments of Rothamsted were put on to a firm 
and systematic basis in 1843. 

Since that time agricultural chemistry, including a 
knowledge of the principles of manuring, has steadily 
pursued its way, fostered by a host of workers, not 
only in this country but on the continent, and lately 
in the United States. The last few years have shown 
some revival of the public interest in the applications of 
science to agriculture. This has, we think, been brought 
about partly by the spread of technical education in the 
rural districts ; but also.partly bythe continued low prices 
of agricultural produce, which make it imperative on the 
farmer, if He would continue to survive, to use every 
good implement, mental or otherwise, he can in further¬ 
ing his business. 

Although many little books have been lately published 
in this country on the subject of manures, we may safely 
say that none of them are so satisfactory as that of Mr. 
Aikman. Though in some respects incomplete, it is a 
welcome addition to the literature of the more scientific 
side of agriculture. The first part of the book is a short 
historical introduction of 60 pp. ; this is good, but too 
short. Part ii. is on the principles of manuring. It deals 
with the fertility of the soil, illustrated by and due to its 
physical, chemical, and biological properties ; with the 
functions performed by manures, and the positions 
occupied by nitrogen, phosphoric acid, and potash in 
agriculture, and with nitrification in soils. The treat¬ 
ment of the biology of the soil is all too scanty. Part iii., 
more than half the book, treats of manures. The most 
important chapter is on the most important manure — 
farmyard manure—and this is well treated. Other 
chapters are on guano, nitrate of soda, sulphate of 
ammonia, bones, mineral phosphates, superphosphates, 
basic slag, potassic manures, indirect manures, which 
include lime, gypsum and salts, the application of 
manures, manuring of farm crops, the valuation and 
analysis of manures ; and a final chapter giving the results 
of some of the Rothamsted experiments. There is a very 
short chapter on sewage, which is inadequately dealt 
with, and the minor manures are very scantily treated ; 
seaweed is not even mentioned as a manure, and rape- 
cake and other oil-cakes are only casually alluded to. 
Generally, Mr. Aikman has done his work carefully and 
well, and presented the results in a clear and readable 
form, which will commend itself to his readers. As we 
confidently expect a new edition ere long, we may perhaps 
be pardoned for pointing out some of the minor defects 
of the book. More frequent references should be given 
to original papers ; this might be done without unduly 
enlarging the volume. The explanation of ‘‘ unit ” values 
of manurial ingredients is hardly intelligible to one who 
first comes across it here. On p. 380, the last sentence 
is wrong ; probably the word only is omitted. On p. 43, 
Beyerinck would hardly recognise his name in the way 
it is spelt; why should the words glycin and glycocollht 
used on consecutive pages as though they denoted 
different substances ; why should carnallite be sometimes 
spelt with a c and sometimes with a k, even in the index ; 
also why are sylvine and kainite denied the final e usually 
accorded to minerals in this language ? 

The scheme of experimental plots, on p. 546, would be 
made more complete by including an eighth plot manured 
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with phosphates, potash, and nitrogen. The valuation 
of unexhausted manurial residues, whether derived 
directly from manures or from foods, might well receive 
more attention. 

The book is a genuine effort to treat the subject 
scientifically, and at the same time in a manner intelligible 
and interesting to the farmer of good education. We 
think it has succeeded. E. K. 


LATITUDE BY EX-MERIDIAN ALTITUDE. 
The “Ex-Meridian ” treated as a Problem in Dynamics , 
&”c. By H. B. Goodwin. (London : George Philip 
and Son, 1894.) 

HE author of this brochure, with a tinge of satire, 
seems to apologise for its containing nothing about 
the already exhaustively developed Sumner method. In 
doing this he alludes to “ the too just Aristides.” This 
reminds us of a saying of that practical philosopher, that 
“the best way to appear just is to be so/’ The proverb 
may teach us that the way to obtain dependable results is 
to have a firm grasp of principles, that the most reliable 
navigator is one who understands the theory of his 
problems. 

This remark is apposite, for we can conceive many a 
“simple sailor” being rather frightened at the title of 
this pamphlet which will first meet his eye, and we hear 
him say—“ Cannot the seaman continue to navigate his 
ship without learning dynamics ?” If he has courage to 
read a little further on, he finds that his belovedly simple 
“ Sun Mer. Alt.” connected with such words as “maxi¬ 
mum” and “minimum.’’ Hitherto he has banished the 
word “maximum” from his thoughts by avoiding the 
use of the moon and planets for finding the latitude at 
their culmination ; considering that the problem—“ To 
find the time when the moon and planets are at their 
maximum altitudes” to belong to “the gymnasium of the 
examination room ” rather than to “the arena of every¬ 
day practical utility.” But now he finds that modern 
ships require this problem to be considered with reference 
to all the celestial bodies, and that even the sun may be 
capricious enough not to “dip” at noon, that, in fact, 
instead of this phenomenon giving a meridian altitude it 
gives an ex-meridian altitude which has to be reduced to 
the meridian. 

There is reason to be thankful for this new feature, 
because it will attract more attention to the hitherto 
shamefully neglected method of the ex-meridian among 
ordinary navigators. That this can be no longer thus 
relegated is exemplified by Mr. Goodwin, as follows :— 

“ In the Standard newspaper of October 23, 1893, it is 
stated that H.M.S. Royal Sovereign, flag ship of the 
Channel Squadron, had arrived at Gibraltar, having 
made the passage in less than seventy hours. Such a 
passage as this has ceased to be regarded as pheno¬ 
menal, and is looked upon as quite an every-day 
occurrence. For a portion of the voyage a speed of over 
fifteen knots was maintained, and on board a ship steam¬ 
ing at this rate nearly due south, at that time of year, the 
sun would not appear to * dip 1 until more than five 
minutes after noon, and a correction of nearly 45" would 
be necessary to reduce the maximum altitude to the 
meridian.” 

As the ship moves south a fresh horizon comes into 
view, and the sun will appear to rise until this shift of the 
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horizon (the rate of which depends upon the rate of the 
ship towards the sun) is less than the rate of his motion 
in altitude. 

There is another reason for being thankful for the sun 
having to be thus treated at the noon-day observation. 
It will lead to the moon and planets being no longer 
avoided for finding the latitude at the time of their 
culmination. No celestial bodies are more useful for 
such a purpose, especially at twilight, when a well-defined 
horizon is frequently available. 

Every practical navigator daily uses the Nautical 
Almanac: it would be well if he devoted a short time 
also to study the “ Explanation ” at the end of the 
volume. In explaining “ Var. in 1 hour” which occurs 
on every page I. of the book, it is stated that this “ is the 
variation at noon, and requires to be reduced to midway 
between noon and the time at which the R.A., Dec., or 
Eq. of time is required ” ; in other words, the reduction 
of the quantities from apparent noon to any other time 
is a problem in dynamics. The moving body is subject 
to a uniform acceleration in the direction of its motion, 
and the space described in a given time is found by 
multiplying the mean velocity during the time by the given 
time. The same principle applied to the ex-meridian 
problem gives the result that the reduction is equal to 
the rate of change of altitude per half-minute of time, 
multiplied by the number of minutes of time from the 
meridian. 

So far from decrying the rapid methods now so need¬ 
ful in practice, the author advocates their further use. 
He gives a“ Method of solving the Ex-meridian Problem 
practically by the Azimuth Tables,” which are, or should 
be, in the hands of every navigator, and also “ Practical 
Rules for finding Time of Maximum Altitude,” and ends 
with “Application of the Azimuth Tables to other 
Problems.” 

We can heartily recommend this short contribution to 
the science of nautical astronomy in its application to 
the practical requirements of modern navigation. 


PERFUMERY. 

Odorographia : a Natural History of Raw Materials 
and Drugs used in the Perfume Industry, including the 
Aromatics used in flavouring. Intended for the use 
of Growers, Manufacturers , and Consumers. By J. Ch. 
Sawer, F.L.S. Second Series. (London ; Gurney 
and Jackson, 1894.) 

HIS book is a continuation of the subject of odour- 
yielding products treated of by Mr. Sawer in a 
volume bearing the same title and issued in 1892. 
Though the present book is a companion volume in 
every respect to its predecessor, and might well have 
been designated as the second volume, the author has 
preferred to call it the second series, thus implying, 
and indeed distinguishing, the former book as the first 
series—a little peculiarity which does not in itself affect 
the value of the work, but which tends to confusion lest 
the second series might be taken for an extended or 
enlarged edition of the first; whereas the term volume 
would have implied that it is an entirely new book, 
which is really what the author wishes his readers to 
understand, as he tells us in the preface to the new 
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